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Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296 S73embedded, sectioned at three 200um intervals and stained with Toluidine
Blue. Joints were scored according to the OARSI criteria, by a Veterinary
pathologist blinded to treatment group, with higher scores reﬂecting
worse pathology.
Results: APPA treatment reduced the total Joint score by 21% (p¼0.01,
Mann Whitney U test), when compared to vehicle. Tibial and femoral
cartilage degeneration scores were also signiﬁcantly reduced (p¼0.01 and
p¼0.03, respectively, Mann Whitney U test). Rats showed no adverse
effects at the 80 mg/kg dose and gained weight through the study. A
modest (3%) decrease in weight was observed with APPA and also with
a non-efﬁcacious drug control, compared to vehicle controls, indicating
that a 3% weight difference (351 grams compared to 339 grams) was not
responsible for the observed efﬁcacy.
Conclusions: APPA was well tolerated, and had no adverse effects when
dosed at 80 mg/kg BID. Signiﬁcant decreases in measures of cartilage
degradation were observed for a number of well-described histologic
parameters. These differences were statistically signiﬁcant with modest
group sizes and relatively short follow-up time points. These results, along
with decreased lameness in dogs with clinical OA, indicate that APPA
should be further investigated for both pain relief and disease modiﬁca-
tion.
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EXPOSURE TO STATIC MAGNETIC FIELD FOR PAIN OF ADJUVANT
ARTHRITIS RATS
N. Taniguchi 1,2, S. Kanai 1,3. 1Kansai Univ. of Hlth.Sci., Osaka, JAPAN;
2 Product Dev. Div., Dept. of Products, Res. Section for Magnetics, PIP CO.,
LTD, Osaka, JAPAN; 3Dept. of Pharmacology, Sch. of Med., Kinki Univ.,
Osaka, Japan
Purpose: In recent years reports, the body of a living animal or person,
exposure to static magnetic ﬁelds (SMF) has been to be clinically effective.
However, the SMF mechanism of pain relief, it is not clear.
In the present study, examine the effectiveness of the application of a SMF
upon pain relief, we performed a study on rats with Adjuvant arthritis(AA).
Methods: Eighteen rats(Sprague-Dawley, Female, 5 week, 150 g) were
divided into 3 groups. G I and G II, we injected 0.5ml of incomplete
Freund's Adjuvant into the left hind foot in order to induce AA. Injected
animals were then maintained for a further 8 weeks in order to develop
a chronic pain model. Immediately following this 8 week induction period,
G I was exposed to SMF treatment for a further 4 weeks (up to week 12
following the onset of AA). G II wasn't exposed to SMF treatment. G III
(control) was maintained without any treatment for a total period of 12
weeks. Following SMF stimulation(mean ﬂux density at the center of
a cage: 20-80mT, and magnetic surface: 200mT), we measured blood ﬂow
volume in the paw and then reactive speed response to thermal
stimulation.
Results: Tail and paw blood ﬂowwas signiﬁcantly lower in G I and G II than
G III when analysed prior to the exposure of G I to SMF at the 8 week
timepoint. After 4-weeks exposure of G I to SMF (between the 14week and
18 week timepoints), it was found that the blood ﬂow in the tail and hind
foot of G I was signiﬁcantly higher than that of G II. Therewas no signiﬁcant
difference in blood ﬂow (tail or hind paw) when compared between G I
and G III at the 18 week timepoint. The reactive speed response was
signiﬁcantly slower in G I and G II than in G III when tested before the
exposure of G I to SMF at the 8 week timepoint. Following exposure of G I
to SMF for 4 weeks, we found that the reactive speed response of G I was
signiﬁcantly faster than that of G II. There was no signiﬁcant difference in
reactive speed response when compared between G I and G III at the 18
week timepoint.
Discussion: In the present study, we found that after exposure to SMF, the
results of the planter test of AA rats changed to levels observed in normal
rats. We also observed a signiﬁcant decrease in overall reactive speed
response (pain-related) in the SMF-treated AA rat, along with an increase
in blood ﬂow. Consequently, we postulate that the SMF-induced increase
in blood ﬂow observed in the AA rats described in the present study was
most likely due to the removal of pain rather than to the induction of
stress. Further basic research, using a speciﬁc pathophysiological animal
model are necessary in order to fully elucidate the precise manner in
which SMF relieves pain in a variety of painful conditions, includingischemic pain and inﬂammatory pain. As complementary and alternative
medicine continues to expand, there is increasing interest in the potential
therapeutic use of SMF for therapeutic uses.
Furthermore, a clinical study has shown that SMF treatment successfully
relieved pain in patients suffering from neck shoulder pain and muscle
fatigue as a direct result of ischemic conditions in the microcirculation. We
consider it important to combine the application of SMF with Western
medicine or exercise therapy.
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PHYSIOLOGIC EFFECTS OF LONG-TERM IMMOBILIZATION OF THE
EQUINE DISTAL LIMB
H. Stewart, C.W. McIlwraith, C.E. Kawcak. Colorado State Univ., Fort Collins,
CO
Purpose: To describe the clinical, biomechanical and physiological effects
of distal limb immobilization and remobilization in the equine metcar-
pophalangeal joint.
Methods: Eight healthy horses were used in the study. One forelimb of
each horsewas immobilized in a ﬁberglass cast for 8 weeks, followed by 12
weeks of a standardized training program of increasing exercise. Serum
and synovial ﬂuid were collected during the study for biomarker analyses.
The metacarpal bone and proximal phalanges were examined using
radiography, computed tomography, nuclear scintigraphy, magnetic
resonance imaging, and histomorphometry.
Results: All horses were lame in the immobilized limb after cast removal.
Lameness in the immobilized limb improved slightly over time however,
low-grade lameness was also observed in the contralateral limb at the end
of the exercise period. Range of motion of the immobilized meta-
carpophalangeal joint was signiﬁcantly decreased and joint capsule
thickening and joint effusion were both signiﬁcantly increased during the
exercise period, compared with baseline values. Signiﬁcant increases in
bone sclerosis and lysis were observed radiographically in the immobilized
limb during the exercise period, as well as increased osteophyte, enthe-
siophyte and fragment formation, as compared with baseline. Computed
tomography revealed a signiﬁcant time-by-cast interaction on bone
density in the third metacarpal bone and proximal sesamoid bones.
Magnetic resonance imaging revealed a signiﬁcant increase in synovial
proliferation, articular cartilage degeneration, osteophyte and enthesio-
phyte formation, and thickening within the soft tissues of immobilized
metacarpophalangeal joints. Signiﬁcant increases in the uptake of radio-
nucleotide within the bones of both the immobilized meta-
carpophalangeal joint and contralateral limbwere present at the end of the
study, compared to baseline, on nuclear scintigraphic evaluation. Gross
evaluation of the metacarpophalangeal joint revealed signiﬁcant increase
in lesions in the immobilized limb relative to the non-immobilized limb
including wear line formation, articular cartilage erosion, osteochondral
fragmentation and palmar arthrosis. Serum biomarkers including CTX-1,
BALP and GAG concentrations varied over the duration of the study period
and displayed signiﬁcant concentration increases and decreases. Synovial
ﬂuid biomarkers, including PGE2, WBC and total protein concentration
varied signiﬁcantly at various points in this study as well.
Conclusions: Eight weeks of single-limb immobilization is sufﬁcient to
induce signiﬁcant changes to bone mineral density, articular cartilage and
surrounding soft tissue structures in the immobilized limb. Twelve weeks
of exercise is insufﬁcient for recovery to pre-immobilization bone and soft
tissue conditions and active bone remodeling appears to be ongoing for an
extended duration after removal of the cast. Additionally, there is evidence
which is suggestive of changes in the bone of the contralateral limb which
may result in ongoing lameness and an overall delay in return to function.
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PREVALENCE OF NATURALLY OCCURRING CARTILAGE DEFECTS IN THE
OVINE STIFLE (KNEE)
A. Pierson 1,2, N. Kirschvink 1, B. Muylkens 1, F. Hontoir 1, M. Raes 1,
P. Clegg 3, J.-F. Nisolle 4, J.-M. Béduin 2, N. Antoine 2, J. Piret 2, P. Gustin 2,
J.-M. Vandeweerd 1. 1Univ. of Namur, Namur, BELGIUM; 2Univ. of Liège,
Liège, BELGIUM; 3Univ. of Liverpool, Liverpool, UNITED KINGDOM; 4Hosp.
Mont-Godinne UCL, Yvoir, BELGIUM
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S74Purpose - To determine the prevalence, anatomical location and severity
of cartilage defects in the stiﬂe (knee) within a population of adult ewes
enrolled for research.
Methods - Animals: hind limbs (n¼ 60) from 30 adult ewes collected
within 6 hours of euthanasia. Gross anatomical observation: the articular
surfaces of the distal femur, proximal tibia and patella were examined
by gross observation by two pairs of investigators. They scored the
abnormalities of the hyaline cartilage using OARSI recommendations for
ovine cartilage: score 0 for intact cartilage surface; score 1 for surface
roughening; score 2 for deeper defects (ﬁbrillation, ﬁssures) not
involving the subchondral bone; score 3 for small erosions down to
subchondral bone (less than 5 mm diameter); score 4 for large erosions
down to subchondral bone (more than 5 mm diameter). Scoring of
articular surfaces was performed in 26 anatomic areas in each knee.
Discrepancies were discussed between investigators and pairs till
a consensus was reached. Histopathology: for each anatomical location
where lesions had been identiﬁed, osteochondral slabs were obtained
for histopathology. Samples were obtained in several regions with
negative ﬁndings (score 0) for control. Conventional light microscopy
[staining with Toluidine Blue and Safranin O) was performed to char-
acterize structure of cartilage and bone, and conﬁrm the classiﬁcation
of lesions performed by gross observation. Scoring and grading: the
most severe lesion observed in each of the 26 anatomic regions was
used to score the articular surface of that region. Grading of cartilage
defects within each knee was obtained by the addition of the scores of
all regions.
Results - There were 23 Texel and 7 Iles de France ewes, aged 3 to 11 years,
weighting between 38 and 72 kg, euthanized between May and October
2011. There were anatomical locations where cartilage defects were
signiﬁcantly (p < 0.05) more frequently identiﬁed than in others: central
third of the medial femoral condyle (MFC2), axial aspect of the central
third of the medial tibial condyle (AxMTC2), axial aspect of the central
third of the lateral tibial condyle (AxLTC2). Score 2 defects were present
respectively in 25, 31 and 15 % of all stiﬂes on MFC2, AxMTC2 and AxLTC2
while score 1 surface abnormalities were present in 36, 25 and 5 %
respectively. There was no effect of side (left or right), weight or breed on
the grade of cartilage defect in the knee. Though not reaching statistical
signiﬁcance, grade increased moderately with age in this population (p ¼
0.08 and b¼ 0.02).
Conclusions - This study demonstrated that score 2 cartilage defects
can be signiﬁcantly prevalent in stiﬂes in a population of sheep enrolled
for research. It indicates that, in Texel and Iles de France used for
research, it is useful to assess cartilage status at baseline before
including the animal in the experimentation, and to enroll, for each
group of the trial, animals presenting either no cartilage defect or
a same grade of defect. This should be assessed by non-invasive
imaging modalities at baseline. Further research is required to evaluate
the development of those lesions over time and compare imaging
modalities in their ability to assess naturally occurring cartilage defects
in the ovine stiﬂe.
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CHARACTERISING NON-SURGICAL MURINE KNEE OSTEOARTHRITIS
MODEL PRODUCED BY CONTROLLED FORCED RUNNING
H.K. Kazuhiko, Sr.. OSAKA, osakasayama, Japan
Purpose: To develop and characterize a nonsurgical murine knee osteo-
arthritis (OA) model where the mechanical load is applied by forced
running on a mechanized rodent treadmill.
Methods: The mechanical loading was controlled by changing number of
forced running periods and running time. In the time course study, mice (n
¼ 4) ran for 15 min at 11 m/min three times a week (1 km/2 weeks), and
both knees were retrieved after 2, 4, 6, and 8 weeks. In the dose-response
study, mice (n ¼ 4) ran for a brief (7.5 min) or longer (30 min) time at the
same speed and frequency as noted above, and both knees were retrieved
2 weeks later. Changes in the joints were observed radiologically and
histologically. Cartilage degeneration was quantiﬁed using the OARSI
grading scale. Changes in types II and X collagen expression were exam-
ined by immunohistochemistry.Results: Changes in the joint tissues, including meniscal ossiﬁcation,
osteophyte formation, cruciate ligament degeneration, and the OARSI
score increased signiﬁcantly in a time- and dose-dependent manner in
proportion to the total load applied.
Immunohistochemistry showed reduced type II collagen expression and
induction of type X collagen expression in the articular cartilage after
forced running.
Conclusions: This murine knee OAmodel offers opportunities to study the
effects of varying the loading on joint health and disease, and the inter-
actions between genetics and mechanical inﬂuences on OA initiation and
progression.
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EXPRESSION OF PPARa, b, AND g IN THE HARTLEY GUINEA PIG MODEL
OF PRIMARY OSTEOARTHRITIS
F. El Mansouri, S. Nebbaki, N. Zayed, M. Benderdour, J. Martel-Pelletier, J.-P.
Pelletier, H. Fahmi. Univ. of Montreal, Montreal, QC, CANADA
Purpose: To investigate the expression of PPARa, b, and g in cartilage over
the course of osteoarthritis (OA) in the spontaneous Hartley guinea pig
model.
Methods: Hartley guinea pigs were sacriﬁced at 2 (control group), 4, 8, and
12 (n ¼ 6 per group) month-old of age. Cartilage was obtained from the
central portion of the medial tibial plateau. Cartilage degradation was
evaluated histologically using the Osteoarthritis Research Society Inter-
national (OARSI) guidelines. The expression of PPARa, b and g was
analyzed by immunohistochemistry. The non-parametric Spearman test
was used for the correlation analysis between the protein expression levels
and histological scores.
Results. PPARa, b and g, were detected in medial tibial plateaus from
control animals. There was no signiﬁcant changes in the levels of PPARa
and PPARb over the course of OA. In contrast, PPARg expression decreased
during the progression of OA. Correlation analysis revealed a negative
correlation between PPARg levels and histological score of OA.
Conclusion. Expression of PPARg in cartilage decreased during the course
of OA. These data suggest that loss of PPARg expression in cartilage may
contribute to the pathogenesis of OA.Biomarkers
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XANTHINE OXIDASE RESPONSE IN ACUTE JOINT INJURY
T.V. Stabler, V.B. Kraus. Duke Univ. Med. Ctr., Durham, NC
Purpose: Xanthine oxioreductase (XOR) is a widely distributed molybdo-
ﬂavoenzyme enzyme that catalyzes the oxidation of hypoxanthine to
xanthine and further catalyzes the oxidation of xanthine to uric acid (UA).
XOR appears in two distinct interconvertible forms. XOR is constitutively
expressed as a dehydrogenase but can be post-translationally modiﬁed by
reversible thiol oxidation or irreversible proteolytic cleavage to its oxidase
form (XO). Circulating XOR exist almost exclusively as the proteolytic
generated XO. In the XO form, through the process of oxidizing purines to
urate, it becomes a major source of reactive oxygen species (ROS)
production. XO generated ROS such as superoxide and H2O2 are well
known to cause damage to many cell types, including synoviocytes and
chondrocytes. We hypothesized that there would be an increase in syno-
vial ﬂuid (SF) XO activity in acute joint injury with an attendant rise in ROS
that could contribute to further joint damage. To our knowledge this is the
ﬁrst study of XO activity in acute joint injury.
Methods: Patients: 11 patients without osteoarthritis (OA), (ages 18-29,
mean 23) were enrolled in a pilot intervention trial consisting of a single
intra-articular knee injection of interleukin-1 receptor antagonist or saline
following joint injury with anterior cruciate ligament tear. SF and serum
were collected from 9 of these subjects at presentation to the clinic after
